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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

COMPT ROLLER

TO THE READER:

This report is the product of the Joint Steering Committee on

Computer Output Microfilm (COM). Participating organizations
vere:

Department of Defense (DoD)

General Services Administration (GSA)

General Accounting Office (GAO)

National Rurean of Standards (NBS)
The first three monitored, and herewith report on, an experimental
COM service center operated by the Navy. NBS has developed a
draft standard for COM which is included as Appendix I.
This report is the final act of the Steering Committee which
was dissolved on December 12, 1975. PFurther action on COM
is the normal management responsibility of individual agencies.
Additional copies of this report may be obtained from the

National Technical Information Service (NTIS) or the Defense
Documentation Center (DDC).

. i \ .
/ . > P
Ay
— - clilldre o 7/ el

William W, H:,g ins
Colonel, USA
Director for Data Automation

Q,\\O\’UTIO/V

\J\gﬂ'CAN
2
b,
W 3iND

"7 oo

g



CHAPTER

1

APPENDIX

I

II

@)
e
I3
P
”
i3
|t
1]

INTRODUCTION
What computer output microfilm is
Operational adventages of COM
Production cost savings from COM

FINDINGS OF THE STUDY
Using COM
Feasibility of COM
Acouiring COM services
Establishing COM capability

RESULTS OF THE TFST SERVICE CENTER
Net savings to the Government
from operation of the CCM Center
Customer benefits
Service center versus individual-
user COM operations
Low utilization of the Center

USING COMPUTER OUTPUT MICROPILIM
Factors influencing an agency's
decision to use COM
Criteria for selecting source for COM
Conclusions on using COM

GUIDANCE TO ACTIVITIES CONSIDERING

ESTABLISHING COM CAPABILITY
Services to be offered
Ecuipment selection
Personnel
Pricing
Informing votential users
Security
Scheduling
Internal information system
Conclusions on establishing COM

capability

Draft by Netional Bureau of Standards
"Computer Outout Microform Formats and
Reduction Ratios"™

Break-Even Analyses for Various Contracts
on the Center's COM Fecorder

W R b b

CY LN > b

15
15

21

21
25
29

31
31
34
35
38
38
39
39
41

42

43

61



APPINDIX

IIz

Iv

v

COM
DoOD
aADP
FCDSSA
GAO
GSA
NBS
NESC
NIH
NM A
N5C
NNSY
NPPS
NPPSO

NREC
OoMB
PAMILANT

TAC

NPPSO'e 2rochure Adverticina the COM
Center

Forms used by NPPSO
List of reference material

AREREVIATIONS

Comnuter Output Microfilm
Denartment of Defense
Automatic Data Processing

| e

[K+))
3]

im

Fleet Combat Directional Svstem Support Activity

General Accounting Office

General Services Administration

Nationel Bureau of Standards

Maval Flectronics Systems Command

National Institutes of Health

National Microfilm Association

Naval Supnrly Center, Norfolk

Norfolk Naval Shipyard

Navy Publication and Printing Service

Neavy Publication and Printing Service Office,
Norfolk

Navy Regional Finasnce Centei, Norfoclk

Office of Management and Budget

Personnel Accounting Machine Installation,
Atlantic

Tactical Air Command, Lengley Air Force Base



CHAPTER 1

INTRODUCTION

This is a report on the operation of an experimental
Computer OQutout Microfilm (COM) Service Center. The service
center was sponsored by a joint COM Steering Committee composed
of representatives from the Office of Management and Budget
(OMB), the Devartment of Defense (DOD). the General Services
Administration (GSA), and the General Accounting Office (GRO).
It wes operated by the Navy Publication and Printing Service
Office (NPPSO) at the Navsl Supply Center (NSC), Norfolk,
Virginia. Operetions begsn in November 1973 and ended in
June 1975.

The center was established as a2 result of GAO studies
concerning the Federeal Government's use of COM. The Steering
Commi ttee monitored the operations of the test center and
reported auarterly.

This report is intended to give GSA and individual
agencies the Steering Committee's findings on the use of COM.
Tentative conclusions drawn herein are those of the Committee
and not necessarily of the agencies represented on it. Also,
the mention of specific products used for this experiment
does not constitute endorsement.

WHAT COMPUTER OUTPUT MICROFILM IS

COM is a method of printing computer output on microfilm.
Technologicel advances permit computers to process in terms
of billionths of 2 second. But computer output is limited
by the speed at which it can be produced in usable form.
With the proliferation of computer applications, large amounts
of paver revorts have been produced, which are often difficult
to store, distribute, and use. Researchers and records manage-
ment svecialists sought to develop an alternative to paper--
one which would enable output to keep pace with computer
processina speed (reduce the bottleneck at the output voint),
reduce storage smace, and aid retrieval. COM has provided one
answer to these voroblems bv merging the capebilities of the
comouter with microfilm technologv.

A COM system reauires a recorder, a film developer,
a film duplicaetor, and a reader. The COM recorder mey be
connected directly to the computer for on-line operation,
or it mav be connected to a magnetic tape unit for off-line
operation.



COM recorders uce several methods to form images on the
film from the computer—generated data. The most commonly
used method is the cathode ray tube system. This system con-
verts the computer-produced digital data into analog signals
and forms human readable images on a phosphorescent screen
which is then photographed. It should be noted that the COM
process does not reguire that a paper copy be made as is
done to produce conventional microforms. COM forms the
image directly on phctographic film.

There are many formats in which COM may be produced.
These include

--reels, 16mm and 35mm;
--cartridges, lé6mm;
--cassettes, 16émm;
--microfiche, 105mm;
-—-averture cards; and

--jackets, which are strivs of 16mm and 35mm film.

A variety of readers is available for viewing the mic-
roforms, such as lap, portable, desk, freestanding, and those
with automatic retrieval devices. 1In addition, reader-
printers are available which are used for both viewing
microfiche and producing hard copy from it.

It should be recognized that, with the exception of the
COM recorder, components of a COM system may be identical
to and shared with any other microfilm system.

OPERATIONAL ADVANTAGES OF COM

Industrial literature and Government studies contain
many examples of savings achieved by using COM. 1Information
can be provided to the user faster if it is produced on
film instead of on paver. For example, GAO studied a report
which took 52 hours to print on peper and distribute and
onlv 11 hours to nroduce on film and distribute. Retrieval
of information is also faster from film. Industrial literature
gives an average of 3/4 less time to retrieve with film.
Also, COM can be used with sonhisticated automatic retrieval
devices that can approach the speed of on-line terminzls.
Other adventages cited are as follows:



~-¥icrofilm copies are of higher cuelity than multirle

carbon sets.

~--Microfilm copies are cleaner than carbon copies.

--Microfilm reports recuire less storage space than

veper reports.

-~Microfi1lm reports weigh liess than paper repuris.

PRODUCTION COST SAVINGS FRO

M_CCM

Industrial literature freguently compares printing com-
puter outout on paper with recording the information on
microfiche. The maanitudes cf savinas by using fiche are

usually said to be
--99 percent reduction
--95 percent reduction
--92 percent reduction

--80 percent reduction
paper).

in storage costs,
in mailing costs,

in labor costs, and

in material costs (primarily

The reduction in paper cost is typically the largest
direct savings because of the cuantities needed and the in-

creasingly high cost of paper.

Labor costs also reduced

sianificantly because the need to burst, decollate, and

bind paper is eliminated.
the speed advantage of COM.

5,000
electric =
typewriters

Characters
per second

Typewriter 15
Irvact printer 4,400
COM recorder 70,000

16

impact =

printers

Lines per Lines
minute per hour

13 780

2,000 120,000
32,000 1,900,000

The following tables illustrate

1
COM
recorder

Pages
per_hour

13
2,000
30,000



CHAPTER 2

FINDINGS OF THE STUDY

This chepter summarizes the mejor issues ané conclusions
from the study done by the Joint Committee on COM. The study
has demonstrated that

--production cost savings and overational efficiencies
were achieved by agencies converting paver reports to
COM, and

--Federal COM service centers can be effective means
of providing the service.

Guidance is offered in using COM, the feasibility of COM
service centers, accuiring COM services, and establishing
in-house COM capability.

USING COM

Determining whether or not a report should be converted
to COM requires a cost comparison of producing the report
on paper versus film and an analysis of the report's ap-
plication. Such an =2nalvsis should include interviewing
ucsers of the reports, and should include:

--What is done with the report: how often it is gen-
erated, the number of copies, their distribution,
the number and kind of end users, and the reten-
tion recuirements.

--Whether it is feasible for conversion at all:
turnaround recuirements, necessity to mark on the
reovort, legal restrictions, or users' refusal to
use COM may mitigate against it.

~-Whether converting the revorts will yield a sav-~-
ings: vaver cost avoided versus startup and recur-
ring costs of COM.

Managers should give attention to variables which af~-
fect the degree of users' acceptance of COM such as con-
venient access to good quality readers, amount and type of
orientation, and supervisors' attitudes about COM.

FEASIBILITY OF COM

This experiment demonstrated that:

--COM is a viable obtion for routine reports intended
to be read and acted vpon. Its use is not limited
to archival and catalog systems.



--Small Federal ADP installations can achieve
cost savings and increased operational effec-
tiveness through the use of COM.

--These installations can apply COM effectively
via a local Federal COM service center.

--Such a COM service center can yield substantial
savings to the Government as a whole because:

- It allows small ADP installations to
capture paper savings without a capital
investment.

- It avoids the cost to the Government of
replicating underutilized COM eauipment
at numerous small ADP installations.

However, it is not possible from this limited experiment
to give specific guidance on the following questions:

--Commercial service centers versus Federal
service centers.

--Sharing at another agency versus a service
center which serves many customers.

--The threshold at which a large ADP installation
should get its own COM eguipment.

The Committee feels that GSA should develop further
guidelines to potential Federal users of COM concerning the
above guestions.

ACQUIRING COM SERVICES

Federal Property Management Regulation (FPMR), Subpart
101-32.2, requires agencies to give first consideration to
obtaining COM service from existing Government sources.

If the agency cannot use eauipment operated by another
agency, commercial service centers should be considered.

OMB Circular A-76 reauires that products or services
estimated to cost less than $50,000 annually be procured
from commercial sources. When the estimated cost exceeds
this amount, a cost comparison should be made to see if at
least a 10 percent savings for an in-house operation can be
realized. If not commercial sources should be used.



Sharing facilities is the preferred alternative unless
there are:

--complicated security regquirements,
--restrictive turnaround requirements, or

--volume which cannot be handled by the
COM eguipment available to be shared.

Acguiring COM through sharing or commercial centers
offers several advantages, including:

--allowing agencies with very small volume of applica-
tions to realize savings,

--limiting agency investment,

--enabling agencies to take advantage of center exper-
tise,

--allowing de-bugging of applications before investing
in equipment,

--eliminating inappropriate applications used to build
"utilization" of eauipment, and

--allowing accurate prediction of costs.

ESTABLISHING COM CAPABILITY

When establishing a COM service center or in-house
capability, the first decision which needs to be made is
services to be offered. Results of a study of users' needs
should be weighed against the cost of the service and ex-
pected long-run revenues. Film formats to be offered should
conform to standards established by the National Bureau of
Standards (NBS).

Decisions in the following areas will also have to be
made.

1. Eqguipment selection will depend on services to be
offered, environment of the center, cost, and availability
of local maintenance.

2. Personnel reguired will be dependent on equipment
selected and services offered.



3. Pricing strategy should be geared to attract
customers and recover costs over the long run.

4. The service must be publicized to attract custom-
ers and overcome ignorance of the technology and resistance
to change.

5. Classified data reguires specialized procedures
and a classified safe. Additional recruiting lead time
-1is needed to get clearances. Also, a large volume of
classified COM material would add significant document
control work to center administration. However, these
classification matters are not unicue to COM.

6. Internal information systems should be adeguate to
monitor operation, establish pricing policies, and identify
inefficiencies.

7. Archival-guality film is required by a number of
regulations dealing with report retention. Archival
recuirements are svecified in FPMR 101-11.5.



CHAPTER 3

The Federal Government, with over 7,000 computers, is
the largest user of automatic data processing (ADP) ecuip-
ment. Many areas in the United States have concentrations
of Federal activities with this equipment, suggesting
service centers as a way of efficiently using COM.

In 1972, GAO conducted a study in the Norfoclk area to
assess the potential improvement in lccal ADP operations
through the use of COM. This study resulted in a letter
report to the Directcr, OMB, suggesting a joint study by
GAQ, OMB, GSA, and DOD to establish a prototype service
center in Norfolk, identify effective ways to apply COM,
and highlight the need for standards. The joint study
approach was approved and, in March 1973, a joint COM
Steering Committee was formed under the leadership of the
Director for Cata Automation, Office cf the Assistant
Secretary of Defense (Comptroller.)

It was decided that the Navy Printing and Publishing
Service Cffice (NPPSO) at Ncrfolk would coperate the experi-
mental service center for the jcint study. Operaticn began
in November 1973. This chapter presents the results of
that operation.

NET SAVINGS TO THE GOVERNMENT FROM

The operation cf the COM center resulted in producticn
savings tc¢ the Government; thus:

Producticn cost savings by $56,170
center users

Local lcss at service center 2,058

Prcduction savings to $54,112

Government

These savings were realized by the Government even though the
center did not develop all its potential users. (The "loss
at service center" is a failure to recover operating costs.)
The details of the production cost savings realized by indi-
vidual users during the experiment are shown below. (Some
were in operation less than one year.)



Fleet Combat Directional Systems Suvport

Activity, Cam Neck (FCDSSA) $z7,1z21
Norfolk Naval Shipyaré (NNEY) 22,621
Norfolk Naval Supply Center (NSC) 5,372
Tactical Air Command, Langley Air

Force Base (TAC) 1,613
Personnel Accounting Machine

Installation, Atlantic (PAMILANT) (757)
Navy Regional Finance Center, Norfolk

(NRFC) é/ =

Total . $56,170

The above figures must be cffset by the cne-time cost to
the users of microfiche readers. The costs of readers
specifically chargeable to COM applications could not be
identified for 211 users because scme applied readers which
were already installed for other purpcses to their COM
applications.

However, as an example, the Naval Supply Center (NSC)
bought the following ecuipment, through GSA, specifically
for its COM applications:

11 MINICAT readers @ 124.00 = $1,364.00

3 IBM reader~printers € 910.00 = _2,730.00
Total cost of NWSC

COM-specific readers = $4,094.0u

Thus, the NSC savings during the experiment would be
$1,278 (5,372 minus 4,094). However, the production savings
will continue, while the purchase of those readers will
not (see below).

a/ No savings are shown for NRFC because it converted from
paper to microfilm several years agc using another
service center.



The projected annual production cost savings to the
users from their present COM applications are shown below:

FCDSSA $29,587
NNSY 27,386
NSC 3,581
TAC 2,769

Total annual savings $63,3%3

All four users indicated that those COM applications wouid
continue for at least one more year.

Not as many activities became customers of the CUM
center as anticipated based on area potential. The Norfolk
area has 26 Federal activities using computer eguipment--23
militarvy and 3 civilian. During the test only 6 became
customers of the COl center, some only tc a limited extent.
In addition, the Philadelphia Naval Shipyard had a report
converted each month and a sample report was converted
for the Corps of Engineers. Reasons given for activities'
not becoming customers included center prices, need to
rewrite print tapes for the COM recorder, no intensive
publicity, and activities' internal problems such as
lack of micrcfiche readears.

CUSTOMER BENEFITS

Each of the center's customers realized producticn cost
savings and/or improvement in operations by converting to
COM. The applications converted varied in content and in
length, ranging from 34 to 70,000 pages. The nature of the
applications included accounting, inventory, personnel,
tactical, and precduction reports.

The extent to which each activity has converted computer
cutput to microfilm is described below.

10



Approximate

Number of reports number
—eoo——____fonverted _______ ——__.of _____
Activity Daily Weekly Monthly Pages  Fiche
NSC 1 270 2
1 200 1
1 16,373 65
NNSY 1 520 2
9 16,364 66
10 16,373 66
FCDSSA 1 (as needed basis) 19,919 99
monthly monthly
TAC 0
0
3 18,000 69
1 (guarterly) 172 4
NRFC 0
0
2 32,714 (a)
PAMILANT (1]
4 9,477 62
8 l64,910 637

(a)These two reports are produced on roll film. If they are
converted to microfiche, a minimum of 122 fiche will be
required.

All activities using COM instead of paper realized
operating efficiencies, primarily from reduced retrieval
time, increased working space, and increased number of copies
distributed. At all of the activities some users felt the
conversion had improved the retrieval process for them and
some did not. Quicker retrieval resulted in reductions in
work backlogs and faster response to inquiries. Before
converting one of its reports to COM, PAMILANT had five
clerks manually update and compile weekly statistics from
the report. With microfiche, the report and related statis-
tics are produced weekly, and five clerks have been
eliminated at annual savings of about $43,000. Also,
users of the report estimate that the retrieval of data
from film is 4 or 5 times faster than from paper.

11



A pronounced operational improvement resulting from
the conversion to COM is the reduction in the storage space
reguired. An analysis of COM conversions at four activities
indicated space savings in excess of 99 percent. For example,
one activity produced a 16,400-page monthly report which
reguired about 105 cubic feet to store for one year. When
converted to COM, the report was produced on 61 fiche requiring
only .545 cubic feet each year. The picture on page 13 compares
one month's paper report to its microfiche eguivalent.

This reduced volume allows more room for past reports

or working area. Maintaining additional past reports in

the immediate working area improves operations by providing
guicker and easier access to historical information when
needed. When storage space savings are large enough, report
users may have room for additional conference facilities,
additional equipment, or the space can te made available

for other purposes.

Another improvement in operations can be increases in
report distribution. Although an increase in report dis-
tribution does not result in direct savings, additional
copies can be made available to employees who need better
access to the data. For example, the Program Run Log at
NSC, when produced on paper, was infrequently used by the
programing department because the only copy available was
located outside of the department. Programers researched
other sources and used the Run Log only as a last resort.
Distribution was increased to include the programing de-
partment when the report was converted to COM. The Program
Run Log is now more convenient and saves programer time.

Production cost savings

All of the center's customers have converted some
reports which resulted in production cost savings. For
some reports, savings have been over 50 percent. For many
activities, the most significant savings have been reductions
in paper cost. For example, when one activity converted
a 2,700-page weekly report to COM, the paper cost avoided
was $7,270 annually.

Reductions in labor and eguipment usage also produced
substantial savings. One activity produced a 16,000-page
report on two-part paper which reguired about 21 hours to
decollate, bind, and distribute at a labor cost of $72.24 per
run. On microfiche the report reguires only 20 minutes to
review for completeness and distribute at a cost of $2.81.

et
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Reductions in computer time to produce the report on
COM also contributed to savings. For example, one activity
printed a 1,450 page report twice to get 11 copies. After
conversion, computer time was reduced by 86 percent. Re-
formating the print tape to COM reguires about 15 minutes
of data processing time and is valued at $6.60 per run.

Whether a paper report will be cheaper to produce on
microfilm depends on the length of the report and the number
of copies required. The cost of paper, labor, and equipment
will vary among activities, therefore, the minimum report
length and number of ccopies which will result in a savings
will alsc vary. For instance, when NSC converted a 270-page
report on 2-part paper to COM they realized savings of $325
annually. On the other hand when NNSY converted a 46l-page
report on 2-part paper to COM, the cost was greater than that
of paper (about $380 more annually). The greater production
cost, however, was offset by increased operating efficiencies.

The production cost savings accruing to COM center cus-
tomers during the test period is shown in the following table.

Cverall
production
Number of months savings of
1 cf COM Total production microfilm
Activity production cost_savings  over paper
NSC 18 $ 5,372 27 per cent
NNSY 10 22,821 41
TAC Langley 7 1,613 - 43
FCDSSA 11 27,121 67
2 X
PAMILANT 12 (757) 3

—— o . . ot s . S s

The NRFC is not included in this analysis because it con-
verted to COM several years before establishment of the NPPSO
center.

2

The total production cost savings for PAMILANT is not

shown in the schedule because of PAMILANT's move to New
Orleans during late 1974. The figure represents the con-
version of PAMILANT's largest report. They incurred a loss
because in addition to fiche they produced one copy of .

the report on paper; even so the operational savings mentioned
on page 12 offset the production loss shown.

14



Since the cost for duplicate fiche is relatively low,
activities realized production ccst savings from many reports
even though their distribution was increased at the seme time
as their conversion to COM. For example, the ILK3Y increased
the distribution of 17 of the 20 reports converted, with
the increases ranging to a maximum of 800 percent. DMcrecver,
the cost of distribution was decreased significantly at
activities mailing reports tc other locations.

SERVICE CEWNTEF VERSUS IKLCIVILDUAL-

The average tctal monthly ccst to operate the center
was about $4,530. Of this sum, the fixed (ecuipment) costs
alone exceeded $2,400. If the five local microfiche custoc-
mers had acauired similar ecuipment, it woulé have cost the
Government over $12,000 per month (5 x $2,400). Five sepa-
rate COM units would also have multiplied the direct labor
portion of the variable costs. The savings to the Govern-
ment from producing the five users' COM work at a service
center are obvious. (Ecuipment savings alone were about
$115,200 per year.)

This additional cost is grossly understated when cone
considers the separate studies each activity would have
undertaken to select its eguipment, the lost time from
cperational startup, and the learning curve of employees
operating the units. Using the most optimistic figures,
the utilization of the COM equipment at each site would
have been only 0.1 percent to 10 percent of one shift.

It is doubtful that the center customers could have
cost justified in-house equipment with their present COM
volumes, which means they would have had tc forego the
savings that resulted from their use of COM if they had
attempted to produce their own CCH.

LOW_UTILIZATION OF THE CENTER

The capacity of the COM ecuipment at the center was
27 original microfiche per hcocur anc¢ 500 duplicates per
hour. The highest percentage utilization for any mcnth was
54 percent of one shift on the recorder (originals) and
28 percent cof one shift on the duplicator. The table below
shows the volume of prcduction by month.

15



CCM CEN;ER S PRODUCYICKN VCLUNME FOR

Yeer Month Original fiche Duplicate fiche
1973 November 97 184
December 91 1738
1974 January 213 1,442
February 365 1,703
March 527 7,256
April 651 16,633
May 520 18,4865
June 671 9,455
July 831 12,614
August 1,267 16,947
September 1,622 22,037
Cctober 1,780 22,z8¢
November 1,551 19,937
December 1,504 17,048
1975 January 630 3,697
February 735 4,893
March 696 5,991
April 580 5,253
May 692 5,796
June 743 5,901

a/These figures exclude test tapes, bad runs, and scrap.

Some potential custcmers did noct use the center because
its prices were higher than thcse charged by loccel commercial
centers. From November 1973 until the middle cf 1974, the
center's prices were $5.00 per original fiche and §.15 per
Guplicate. On June 1, 1974, duplicates were reduced to
$.075, and on July 1, 1974, coriginzls were reduced to $4.00.
With these price changes, a3 "profit" on the originals hacé to
subsidize a "loss" on the duplicates.

Customers were still not attracted. The GSteering
Committee urged that the center lower its prices to a more

competitive level, and NPPS reduced its prices cn May 1,
1975, to $2.50 per original and $.10 per duplicate.

The following break-even charts show the effect of
pricing ccmbinations upcn break-even voclume.

16



BREAK-EVEN POINTS FOR ORIGINAL FICHE AT VARIOUS PRICES

7000 4

DOLLARS
6000 -}. S

5000 -

4000 -

3000

2000 +

1000 'J

0 1000 2000
MICROFICHE

17

3000



1%

dHIIJ0UIIN 31VIITdNd 40 SANYSNOHL
0z oL

$3014d SNOIMVA 1V
NOLLIN@OYd 31VIiTdNa ¥0d4 SINIOd NIAI-HNvIYE

sdv110d

005

- 000

= 0051

-000Z

005

18



The fcllowina tecle shows the vrefit cvr lcss for each
morth of operation.

CCM CEMTER'S PERCFIT (LGSS)

Monthly profit Cumulative profit
Year Month (loss) (loss)
1973 Movember -
Secember 3(2,594) S(2,544)
1974 January (8664) 3,45b)
February (636) (4,094)
March 581 (3,513)
April 1,563 (1,430)
May 1,679 ( z51)
June 1,725 1,474
July (z,127) (653)
August 1,629 976
September 46 1,622
Cctober 663 1,665
November 690 2,375
December 3,1G5 5,480
1975 January (294)a/ 5,186
February (2,317) 2,669
March (142) 2,727
April (1,365) 1,362
May (1,417) (55)
June (2,603) (2,058)

a/The center lost PAMILANT, its largest customer, due to
PAMILANT's move to New Orleans during this month.

Other potential customers did not use the center for
varied reasons. At least cne potential customer would not
use the center because it had no minicomputer. If the
COM center has a minicomputer, nc additional precgraming
is necessary by its customers. A COM unit with a mini-
computer will accept s print tape and do the necessary
reformatting to create fiche or roll film. WVWithout a
minicomputer the print tape must be rewritten tc a COM
tape using a utility program. (Users' experiences with
utility programs for converting print tapes are discussed
in chapter 4.) One activity was not willing tc invest
the time to prepare a utility program after it learned
it could use another center which had a minicomputer.

19



Another reason for the low voclume is the lack of
intensive publicity of the CCM center and its services. Com-
pare, for example, the rescurces dedicated tc such by NPPSO
and those by a commercial service bureau in Mew York. Three
of NPPSO's managers with noc ADP expertise spent a total of
about 10 days a menth “boosting" CCM. The commercial bureav
had five full-time staff devoted tc discussing zpplications
with potential customers and helping them recognize opportuni-
ties and solve problems.

Miscellaneous sites’ internal problems, unrelated tc
NPPSC policies, alsc prevented COM exploitation. 1These
individual problems included conversion tc a new computer
system, problems getting microfiche readers, and a tape
compatibility problem.
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CEFAPTELD 4

From a Government-wide point of view, the most efficient
and economical wav for an agency to obtain COM services is to
use COM ecuipment already owned by the Government. Where such
_ecuipment is not available, CCM services can be obtained bv
--the agency shsring ancther agency's cepability,

--GSA establishing a COM service center,

--GSA contracting for such services for a2ll Federal
agencies in the area,

--the agency contracting for its own neeas, cr

--the agency obtsining its cwn in-house CCH capability.
Each of these alternatives may be zpplicable and be the most
beneficial to the Government depending on the circumstances
and location of the agency. The decisicn should be made
after considering several factors, including

--volume of output,

--use made of the output,

--distribution,

--the size of the Federal community in the areas,

--the availability of commercial COM services,

--turnaround time reguirements,

--nature of the output (i.e., alpha-numeric, graphic,
or both), and

-=-security reocuirements.

PACTORS INFLUENCING AN AGENCY'S
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Large volume reports on multiple-part paper reguiring
no annotations are generally the best candidates for conver-
sion to COM. Determining which reports should be converted
to COM requires a cost comparison of producing the report
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on paper versus film &g well as interviewing users of the
reports, to determine what is dcne with the repcrt, whether
it is feasible for conversion, and whether procductivity
savings can result from use of film ané/cr re-

formatina the report.

In addition to analyses of specific reports' applica-
bility to COM, there are several factors which may cause con-
cern in an agency considering conversion, such 8s readers,
time tc reformat prrint tapes, turnarounc time at service cen-
ters, and user acceotance. Scme experiences of center cus-
tomers in these areas may be useful tco activities considerina
ccnversion.

Peacers
Since viewing devices are necessery in any CCM system,
an adecuate number of good gquality readers must be obtained.
Many types of readers are available from the Defense Supply
Agency and GSA. The National Microfilm Association (NKMA)
publishes a booklet "How tc Select a Microfilm keader--or
Reader-Printer” which ocutlines considerations necessary in
selecting readers. The price of a2 reader ranges from
$32 to $4325.

Use made of reports should be carefully studied to de-
termine the number, type, and accessibility recuirements for
readers. The number and type of resders needed for specific
applications will vary considerably. Normally, the great
majority of readers will be low-cost read-only readers.
Reader printers, which allow a hard copy to be made instantly
from the microfiche being read, should be tightly cocntrclled
by management. A suggested initial distribution of reader-
printers would be one equivalent to the distribution of
self-service copying machines. For example, users of a
15,000-page report at 1 activity required cnly 1 reader and
1l reader-printer. At another activity, users cf a 270-page
report needed 3 readers.

Funding readers is 2 cne-time expense which some
activities may consider a formidable problem. Fowever, at
cne activity having difficulty funding readers, CAL ncted
that annual savings from paper costs were more than suffi-
cient to purchase the needed gquantity of readers. The 20
reports considered feasible for conversion would save the
agency about $41,340 in paper cocsts, whereas the 45 readers
neecded would only cost $5,580, resulting in a net savings
during the year of conversion of $35,760C.

All customers used interface programs which read the
print tape and write a new tape acceptable to the COM unit.
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These programs mav be cbitained fror vencers ¢f microfilm
equioment or may be written leccally. Cnly mincr mcéifica-
tions were made tc the vendor-supplied scftware usec oy

test center custcmers. Customercs using loc¢ally written proc-
grams 2lso encountered nc sionificant scftware problems.

Cne activity hesitated to becore 3 test center cus-
tomer because of the necessity tc rewrite print tapes intc
a form accepteble tc the COM unit. However, none of the
customers of the center had any serious vroblems dcing so.
The table belcw describes each present customer's date
processing department.

Installation Majer
Make(s) and "size" {(proc- lan~-
model(s) of grammers guage
Installation computer employed) used
NSC Burroughs 3700 40 COUBOL
NRFC IBM 360/30 4 CCBCL
FCDSSA, Dam AN/UYK-7 a/ 400 CMS b/
Neck CDC 8090 CMS b/
UNIVAC 9300 COBOL
TAC, Langley IMB 360/40 175 CCECL
AFB Honeywell 6000
Burroughs 3500
NNSY Honeywell 6060 14 COBCL
PAMILANT IBM 360/30 Unknown COBOL

a/Custom-built computer.
b/Custom-built compiler language for tactical applications.

The time necessary to convert the first application to
COM ranged from 2-to-4 months, although nc customer did so
on a "crash" basis. Succeeding aprlications were converted
in only 1-to-2 weeks because the first applications absorbed
the learning overhead.

Potential test center custcocmers were often concerned
with the turnaround that the center could provide. Fears
were abated after installations became customers of the
center.

Only one customer was dissatisfied with the turnaround

provided. However, this resulted from that activity's own
pickup and delivery procedures, not from center shortcomings.
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Converting longer reports tc COM produces greater
decreases in turnarcund because more printing time is elimi-
nated. NKNSY, the center's largest customer in 1475, is
lccated 13 miles from the test certer, and thev usuelly have
their completed microfiche returned by 9:0U0 a.wm. the sane
day that the tapecs ere cent tc the COM center at 6:00 a.rw.
The overall decrease in turnarcund for their revorts was
23 vercent; however, the turnarcund for their two largest
reports decreased by 60 and 52 percent. These two revorts
are provided to the users one day earlier than they were
when they were printed.

A1l other customers of the center were satisfied with
the turnarouné that they received.

User acceptance

—— v e s e v e B — o ———

Installations considering COM sometimes fear that it
will not be accepted by their users. Norfoclk users generally
accepted microfilm; however, there are factors which influence
the degree of its acceptance such as report use, report size,
access to readers and reader-printers, the user's ege, amount
and type of orientation, and supervisor's attitude. Many of
these variables are controllable by managers and should be
considered when introducina COr.

People favor producing auick-reference reports on COM.
Reports which must be analyzed for long periods or copied
by the users are not as readily accepted because of dif-
ficulty using viewing screens for these purposes. These
problems are overcome when reader-printers are provided.

The report's size also influences its acceptance cn
COM. Users prefer the conversion of larger volume reports to
COM because they realize more significant space savings and
handling advantages thus.

Some reports on paper are divided with sections being
sent to various users. These reports tend to be rejected
for COM unless each user continues to receive his cwn copy
and has convenient access to a reader. If this is not
provided, conversion to microfilm may actually increase
the time necessary to retrieve information from the reports.

User employees complained that poor gquality readers and
microfilm output had impaired COM's acceptance. The desir-
ability of COM is alsoc reduced when viewing eguipment is
scarce because users object to walking long distances or
waiting to use a viewer. This will also prevent the
reduced retrieval time that should result from the usge of
microfilm.



Lxperience with micrefilm cften aftects its accept-~
abilitv. Freaguent users of a report prccuced on CUM will be-
coeme more adept in using it and recognize its advantages
sooner than infreouent users.

The user's age is ancther factor influencing whether the
person accepts COM. 0Older veople are more reluctant to change
and sometimes object toc replacing paper with microfilm.

Peovle wearing bifocals find it difficult to read COM because
their glasses are not designed for reading material at eye-
level from a reader screen. Lap readers or other readers
which provide a more horizontal reading positicn should en-
hance accevntance of COM among these users.

COM is more apt to be accepted if its adveantages are ex-
plained to the users before revorts are converted. Users
stated that supervisors' attitudes influence whether CCH is
accepted or rejected by subordinates. Favorable superviscr
attitudes produce acceptance; unfavorable supervisocr atti-
tudes tend to incresse the possibility of rejection.

In summary, several factors affect users' reaction to
COM and should be considered by management. Applications
most likely to be readily accepted shoula be converted first.
These will usually be those of most benefit to the users,
such as voluminous reports used for guick reference. Users
who are more apt to realize the advantages of COM should get it
first. When they express a preference for COM, others
will be influenced to accept it. Using COM should be made as
convenient as possible. Adeguate numbers of good quality
readers are necessary, and reader-printers may be needed in
some cases. Users wearing bifocals will prefer viewers with
a more horizontal reading position. Supervisors should display
favorable attitudes about COM, and its advantages should be
explained to the users. Although the reaction toc COM will vary,
acceptance will increase as time passes after the initial con-
version.

CRITERIA FOR SELECTING

An agency considering the accuisition of COM services
has several options: (1) it can obtain COM from another
government agency, (2) it can use a Federal COUM service
center, (3) it can obtain CCM through GSA area-wide con-
tracts, (4) it can buy the service fromn a commercial
source, or (5) it can get its own in-house capability.

The choice will depend ultimately on cost and effectiveness
considerations which are unigue to that agency. HLowever,
some general guidelines can be discussed.



The mcst economical way COM services can be obtained is
from another Government agency that already has the capability
or from a Government-operated service center. There are in-
stances where this method may not be feasible, but experience
has shown that where sharing cccurs, the cost of the service
is minimized to the Government.

Assuming an agency in the area hes COM ecuipment, sharing
should be the alternative selected unless one of the following
circumstances exists:

--Complicated security reguirements.
-~Restrictive turnaround requirements.

-~Vclume cannct be handled by the available agency's
COM equipment.

Federel Property Management Regulations (FPMR), Subpart
101-32.2, recuires agencies tc give first ccnsideraticn to cb-
taining the service from existing Government sources. If such
is not available, the next alternative which should be con-
sidered is a commercial service bureau., OME Circular A-76
requires that new products or services estimated to cost less
than $50,000 annually be procured from commercial sources. If
the estimated cost exceeds $50,000, a cost comparision should
be made, and if the comparison does not show at least a 10 per-
cent savings for a Government operation, commercial sources
should be used. But neither.-the $50,000 limit nor the cost com-
parison is necessary if the agency is considering the use of
an existing Federal resocurce.

Acouiring initial COM needs through sharing other agencies'
ecuipment or from commercial sources may prove advantageous for
a number of reasons:

1. If an agency hes a low volume of COM apvlications,
it is often impractical to obtain in-hcuse COM capability.
However, postponing the decision to convert until there is
sufficient volume will mean foregoing economies and experience.

2. Minimal investment is required for the new user to
become familiar with microfilm. Sometimes systems are
changed suddenly without adecuate training of employees.
Often, the immediate results are chaotic. Although the
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new cystem is eventually debuaged, it is at consideratble
cost to that agency. A graduel transition with sufficient
indcctrination and training usually reduces this trauma
and yielde a much more successful conversicn.

3. The agency can take advantage of CCh experticse at
minimal cost. At times, especially in an agency's initial
steps towards COM, the services of a consultant are essen-
tial. These can, however, be accuired at less cost by
obtaining necessary COM services through Government activi-
ties and commercial sources. Often, CCM service centers
are willing to provide analvsis ¢f date systems ané suggest
soluticns to prosvective users.

4., The frantic search for more applications to get
"maximum ecuipment utilization" will nct be necessary.

5. The agency can systematically plan its COM use
without being forced into a "crash" procgram to meet a
conversion deadline, as it might if it acouired its own
ecuipment.

6. Monthly cost toc produce microfilm at a service
center can be predicted accurately. The user needs only
to know the production volume in order to predict the
total ccst of using a service center. If reruns are
needed because of production problems, the COM service
center absorbs their cost.

The extent to which other agencies with COM ecuipment
and commercial COM services are available in the area will,
naturally, have & significant impact on the agency's con-~
sideration of these sources. Agencies located in areas
such as Washington, D.C., and New York City, where both
commercial and Government COM centers are available,
have the best choice of alternatives. 1In areas where
COM services are unavailable or only marginally available,
consideration should be given tc the turnarouné time re-
cuirement if the proposed COM supplier is nct in the
immediate area. (Distance does not affect the time to
input COM jobs in a remote terminal environment, but the
COM ocutput must return by mail or messenger.)

The decision to go ocutside the agency for COM services
mav hinge on the security reauirements of the data being
processed. While COM recorders can be made secure and CCM
service bureau employees can be cleareé to handle classi-
fied data, this often proves tc be unworkable. Fcr example,
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scme commercial sources, unless they are heavily Cependent cn
Government work, are reluctant tc¢ incur the expense and
trouble ¢f maintainino & secure envircnment.

In gecgraphical areas with concentrations of Feceral ALF
activities but no COM ecuipment available for sharing, CSA
car. establish & Government service center or negoctiate a
contract to buy commercial services. GSA negotiating a
contract for all Federal agencies would prcbably result in
lower prices than each zagency neqotizating its own since
volume would be higher and many commercial centers set rates
based on volume.

Conditions which favor

e ks e e e . e e e A . . e e o e Bl . o o e e s .

Althouagh COM services may be available locally through
commercial outlets or from a Government source, some agencies
may find that because of their special circumstances, it is
impractical to cobtain COM services other than through in-
house capability. Conditions favoring the establishment of
in-house COM capability include

--large volume,

--stringent turnaround reguirements,
--gevere security restrictions,
~-~remoteness of location, and

--the potential for acting as a Federal
COM service center.

As mentioned earlier, OMB Circular A-76 sets forth re-
guirements for cost comparisons when commercial services are
available and activities are considering in-house equipment.
Although large volumes will not necessarily point to in-house
capability as the most cost-effective alternative--the DSA
MINICATS program is a2 good example of this--generally, large
volumes will favor acouiring in-house capability. Specific
guidance on number cf pages of COM applications at which
agencies should consider an in-house operaticn cannot be given
because the decision will demend on costs of ecuipment needed as
well as prices charged by service bureaus. The figures vary
considerably, and each agency should do its own comparative
analysis, being sure to include sufficient amounts for
ecuipment and personnel to provide adecuate service.



While volume is @& sicnificant factor in cecicing between
in~-house and shared service, it has less .importance in de-
ciding between sharing cther Gocvernment agencies' ecuipment
and commercial services. As long as security and turnaround re-
guirements can be met by the existing Government eouipment, it
ic beneficial to the Government toc share. Factors governing
ability toc meet turnarcund recuirements are distance between
CCOM ecuivment and the user and volume.

Severe securitv recuirements which cannot be met by
another Government or commercial activity may also neces-
sitate establishing in-house capability.

Guidance to agencies who have decided to establish in-
house ecguipment is included in chapter 5.

CONCLUSIONS ON_USING COM

Operation of the test center shows that conversion to
COM can be cost effective. It is the committee's opinion
that deterrmining which reports should be converted to COM
recuires a cost comparison of prcducing the repcrt cn paper
versus film and an analysis of the report's application.
Such an analysis should include interviewing users of the
reports to determine what is done with the report, whether
it is feasible for conversion, and whether prcductivity
savings can result from use of film and/or reformating the
report.

Managers should give attention toc variables which af-
fect the degree of users' acceptance of COM such as con-
venient access to good gquality readers, amount and type of
orientation, and supervisors' attitudes about COM.

The committee believes that if Government facilities
exist they should be the alternative selected unless one
of the following circumstances exists

--~complicated security reguirements,

-~restrictive turnaround reguirements, and

-~volume which cannct be handled by the available
agency's COM ecuipment.

If the agency cannot use existing Government equipment, either
another agencv's or a local Government-operated service bureau,
the next alternative which should be considered is a GSA area-
wide contract, then a commercial service center.
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Acouirino COM thrcugh sharina cr service centers cffers
several advantages including

1. allowing agencies to reclize savings with a very small
volume of applications,

2. limiting agency investment,

3. enabling agencies to take advantages of othercs'
expertise,

4., allowing debugging of applications beicre investing
in ecuipment,

5. eliminating often-frantic searches for applica-
tions to build "utilization" of ecuipment, and

6. allowing accurate prediction of costs,
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The NPPSO exverience with the test COM Service Center
has provided an opportunity to gather information useful to
GSA in establishinag COM service centers or to cther agencies
who have determined that in-house COM is the appropriate
method. Several decisions must then be made for which
we offer guidance: services to be ocffered, equipment
selection, personnel, pricing, advertising, security,
scheduling, and internal information systems.

A survey of potential users' needs is the first step
to determine the services which should be offered. Services
which could be offered are

--roll film, lémm at 24:1,
--microfiche at 24:1 or 48:1,
--duplicating,

--graphics,

--ADP expertise to assist customers,
-—-tape conversion at the center, and
--pickup and delivery.

A full range of services needed by potential customers
should be weighed against the cost of providing the service
and expected long-run revenues.

A standard on microfilm formats to be used by Federal
agencies is being developed by a task group of the NBS. A
copy of their draft standard is includeé as appendix I.

The NBS standard will affect the type of film formats used
by Federal agencies and simplify the decision on which for-
mats a service bureau should offer.

Duplicating the original microfiche is a necessary
service which must be provided by the center unless a
convenient source for duplication is available. Duplicating
will be discussed in more detail as part of "Equipment
Selection.”

Some COM recorders can generate graphic images on the
microfilm. Bar graphs, sales charts, and cost/performance
scheduling are the most common business applications of
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grapvhics. Although data in graphics form may be very useful
to managers, there are some disadvantages. The prcaraming
recuired for graphics is more compliceated than for
alvhanumerics, end generally recuires more expensive CGl
recorders as well as special software.

Although none of the customers of the NPPSC Service
Center recuired special indexing of the fiche for automatic
retrieval devices, it is likely that a large bureau would
have to provide ADP expertise to assist customers in such
programing.

To assist potential customers in converting applica-
tions to COM, a center needs either a minicomputer or ACDP
personnel. If a minicomputer is used, the customers need
only send their print tapes to the center; the mini-
computer reformats the print tape to the COM recorder
format. Without a minicomputer, each activity must use
a program tc rewrite its print tapes. Programs can be
written in-house or obtained from COM manufacturers and
modified. (Users' experience with software is included
in chapter 4.)

A minicomputer increases the price of the COM unit by
about $20,000. Bec=ause cof the cost, NPPSO 4id not buv this
option, nor did it have local ADP expertise. However, a
2-day training session was sponsored by NPPSO and the Steering
Committee for all activities in the area. Participants
in the workshop were told generally what was necessary
to rewrite print tapes. After the workshop, customers
had to rely on the manufacturer's representative or the
NPPS personnel in Washington for assistance.

If the service center had had a minicomputer, neither
the workshop neor use of the personnel in Washington would
have been necessary. The director of the service center
said that if he were to start over he would select a COM
unit with a minicomputer.

In an environment where the users are not communicat-
ing with the center by remote terminal, pickup and de-
livery service can be either offered by the service cen-
ter, provided by commercial messenger service when one
exists, or handled by the individual activity. It may
be cheaper to the customer for the center to provide the
service, depending on times when tapes must be picked up
and when the film is needed as well as the proximity and
numbers of customers.



MPPEC vrovided cnly cne customer with pickur and
Geliverv service. OQur analysis c¢f the time anc¢ cost for
each customer to pick up the tapes and deliver the microfilm
shcwed that it would have been cheaper to have the center
provide the service. The fcllowing table shows the details
of the analysis. It should be noted that activities did nct
always want the cservice because they would have had to spend
budgeted funds for it; however, if they used their own
salaried employees, there was no sdditional expense. Also,
if the center provides the service at a specified hour each
day, some activities may not get the turnaround reauired.
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Rocund-trip liileage Total
Location mileage cost Tolls  Labor cost
NNSY 26 $3.90 3 .80 $6.90 $11.60
FCDSSA 62 9.30 .50 8.60 18.40
TAC:
Langley AFB 40 6.00 2.50 6.74 15.24

9th Tactical In-
telligence

Sauadron 38 5.70 2.50 6.59 14.79
NREC 2 .30 -0 - .48 __ .18
Total $60.81
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Round-trip Mileage Total
Route mileage cost  Tolls Labor  cost
Center to NNSY to
Dam Neck to NRFC
and return 70 $10.50 $1.30 $8.02 $19.682

Center to Langley
AFB via 9th In-
telligence and
return 40 6.00 - 2.50 4,42 12.92

Total $32.74
This analysis assumes that each customer will bring its tapes
tc the center and leave them for processing; therefore, labor
cost does not include waiting for the microfiche. The analy-
sis also assumes that each customer would be contacted during
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the center's pickup and delivery, whereas in reality there
would be times when some activities had no tapes.

——————— ————— . . " Vo o

Part of the decision on equioment is made by deciding
which services to offer. For example, if both 16mm rcll
film and microfiche are to be offered at 24x and 4&6x, only
those machines with those capabilitites could be considered.
Of course, price ancé cuality of film produced will ke consider-
ations in the unit selected as well as aveailability of local
maintenance. OCTiher determinationcs are whether the CCii unit
will be located in a photographic environment or an ADP en-
vironment.

A wide variety of COM units are available from meny man-
ufacturers. The NMA publishes a book, Guide to Microreproduc-
ment. Some COM units develop the microfilm with heat and,
therefore, recuire no special plumbing., OCther units develop
the film with chemicals, but these chemicals are in self-
contained units which are replaced periodically and, conse-
guently, do not require plumbing. Some units produce film
which must be developed through chemical processing reguir-
ing plumbing, which is sometimes cbjectionable in an ADP en-
vironment., If the COM unit is located in a2 photogreaphic
environment, the plumbing will probably not be objectionable
but the facility may need to be modified for temperature con-
trols necessary for ADP equipment.

Duplicasting equipment will probably be necessary. The
type of duplicator used will depend on the type film used.
A variety of eguipment is available. NMA's book mentioned
above describes capabilities and costs of available duplicators.

For most of the test period, the NPPSO COM center used
the equipment described below:

Unit Monthly rental
Stromberg-Datagraphix Model 4360 COM unit $1,396.00a/
Kodak Versamat processor 341,92
Bruning Op 40/80 duplicator 650.00b/

a/This price includes the first 175,000 frames produced each
month. Additional frames cost $.00656 each.

b/This price includes the first 20,000 copies made each month.
The next 20,000 copies cost $.015 each; the next 20,000
copies cost $.009 each; and the next 20,000 cost $.005
each.
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Pictures ¢f the COM recorder aad dup.ica..r are onp .3
36 and 37, respectively.

NPPSCO converted a storage area into its COM room. Since
the Datagraphix COM unit does not develop the film by heat
process, envirommental controls and plumbing had to be in-
stalled to process the film. NPPSO painted the walls with
epoxy paint to help cut down on dust, tiled the floor, and
insulated and air-conditioned the room. They also installed
appropriate plumbing and changed the wiring to 220 volts.

The total cost of the renovation was $7,493.

Various types of contracts are available for leasing
COM ecauipment. NPPSO had a choice between l-year lease
limited (the one chosen), l-year lease unlimited, 5-year lease,
or purchase. Breakeven analyses for each type of contract
on the COM recorder are presented in Appendix II. Decisions
on the type of contract should be made based on the prcjected
volume of production and cost. Similar analyses should
be made for other COM equipment such as the processor anad
duplicator. Comparative costs for the Datagraphix COM reccrder
under various financing agreements are shown belcw.

Datagraphix COM Recorder Model 4360 Cost
Purchase $75,000 a/
5-year lease 2,376 per month
l-year lease, unlimited use 3,390 per menth
l-year lease, limited use 1,398 per month b/

a/Monthly maintenance if purchased is $819 per month.

b/The center was charged $.00656 for each frame produced over
175,000 frames each month. )

PERSONNEL

Personnel needed to staff the COM center will depend on
the services to be offered as well as equipment selected.
Qualifications needed in the equipment operator will depend
on the type equipment selected. If the COM unit has a self-
contained developer, ADP personnel can operate the eguipment.
If the COM unit has no minicomputer and produces undeveloped
film, personnel familiar with film technology will be needed.
However, if the machine has both a minicomputer and produces
undeveloped film, the operator will need some training in
both film technology and computer operations.

Besides the equipment operator, the center needs

someone knowledgeable in what COM can do to contact poten-
tial users and help them identify good applications.
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If the center has no minicomputer, it would be advis-
able to provide EDP expertise at the center to assist users
with problems.

PRICING

The pricing policy should be to recover costs of operat-
ing over an extended periocd. 1Initially, this will re-
guire a projection of expected volume based on potential. The
short-range objective should be to attract customers, the long-
range objective to recover costs.

NPPS establishes prices for its services on a world-wide
basis. For this reason, the NPPSO COM center initially charged
$5.00 for each original and $.15 for each duplicate. These
prices were also felt to be necessary to recover costs on the
very limited production of its first few customers. It re-
duced its prices to $4.00 and $.075, respectively, for originals
and duplicates as it built its vclume. At those prices, how-
ever, they were overcharging for originals and undercharging
for duplicates. ©On May 1, 1975, prices were changed to $2.50
an original and $.10 a duplicate.

INFORMING POTENTIAL USERS

People have a natural tendency to resist change, and
many good COM applications are overlooked because of
ignorance of the technology. Anncuncing the COM service
with printed material and, even better, through personal
contact and demonstration of advantages can overcome
these problems. It is important that any service bureau
devote the resources necessary to help potential cus-
tomers recognize opportunities for economies through COM
and to help them solve problems related to the coversion.

NPPSO personnel spent approximately 80 hours total per
month contacting potential and active customers of the center
to discuss progress and problems. In addition, about 400
brochures (copy included in appendix III) were distrib-
uted to activities in the area. The director of NPPSO also
spoke to the Norfolk Naval Base Area Cocrdination Council
about the advantages of COM and urged command attention to
conversions.

Even so, the effort directed to promoting COM was sub-
stantially less than that of the commercial service bureau
visited. The commercial center had five full-time people
contacting potential customers. Over 50 percent of their
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total costs were for labor, the majcrity cf which was for
sales and technical representatives tc contact and help
customers.

SECURITY

If any clascified information is tc be produced on CCV,
requirements must be met to safeguard the handling of the
data. At a minimum, 2 safe must be available, additional
papervork is recuired, and clearances must be cbtained.

The amount and tyre of clascified data will determine 24¢i-
tional costs to handle the data.

The NPPSC COM Service Center handles about 19,900 pages
of classified data each month and obtained 2 security clear-
ance to the level of "top secret” from the Naval Llectronics
Systems Command (NESC). The clearance cost NESC about §$1,500
and consisted of testing electronic transmissions to determine
whether emanations outside the secured area can be used to in-
terpret data being processed on the COM recorder.

The cost of the clearances varies considerably with the
type of eguipment, its envirconment, and the agency conducting
the clearance survey. Approximate costs of other initial ex-
penses were:

Safe and related equipment $1,033
Security clearances for employees
Top Secret 675 each
Secret 200 each

Other additional expenses may be door locks, "Keep Out"
signs for doors, printed forms to account for receipt and re-
turn of classified material, and extra packaging material.

Procedures had toc be modified by NPPSC to cover handling
classified data, and labor costs increased at NPPSO by 10 per-
cent when handling a classified job.

SCHEDULING

Various schemes exist for establishing priorities
for serving customers. The NPPSO COM Service Center processed
jobs on a first-come-first-served basis. Because the center
was underused, even with one-shift operation, scheduling
presented no problems and alternative schemes were not
tested. A graph showing the arrivals of jobs during one
month follows:
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In contrast, the NIh operates a large center in Bethesda,
Maryland, which serves about 1,000 COM customers. The schedul-
ing system used by WIH is besed on the processing time of
the job, with the shcortest receiving the highest pricrity.

INTERVAL_INFORMATION SYSTEM

Good internal informetion systems are necessary for a
COM center to determine pricina policies, identify ineffi-
ciencies in overation, and measure perfcrmance. Prccedures
must be designed to report cost, revenue, and prouduction
data in 2 form useful to managers. A good ccst accounting
system will provide the bacis for computing breakeven points
of the center at various prices and volumes of business.

To identify inefficiencies in operation, production rec-
ords for each job run should show the number of frames pro-
duced and labor and meterials used. It is important that the
center be able to separate testing and waste (for example,
bad duplicates and reruns) from production.

Three of the forms developed by NPPSO to monitor its COM
center are included in appendix IV. 1In most respects the data
collected is adequate. By analyzing information available from
October 1974 to June 18975, we fcund that the ccsts and revenucs
of the NPPSO COM center did not fluctuate in relation to the
volume because of four primary variables: (1) amount of test-
ing done at the center for which there is no charge tc the cus-
tomers, but which NPPSO pays for, (2) waste at the center for
running bad tapes, (3) lack of accrual accounting for supplies
used, and (4) time lag and mistakes in billing from vendors and
entry into the computer system. The following table shows the
difference in actual production (including waste and tests) and
revenue production from October 1974 through June 1975.

Frames_produced Percent
Year Month Actual Revenue Revenue of actual
1974 October 449,846 358,647 80
November 397,484 359,416 90
December 412,686 390,648 95
1975 January 203,628 174,318 56
February 234,113 200,706 B6
March 241,586 168,875 70
April 209,919 191,465 91
May 261,883 220,252 84
June 274,231 241,359 88
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When establishing a COM service bureau or in-house ca-
pability, the first decision which needs to be made is serv-
ices to be offered. A study should be done of user needs,
and the results weighed against the cost of the service and
expected long-run revenues. Standards prescribed by NBS
should be used in selecting film formats to offer.

The following other factors should be considered:

--Equipment selection will be determined by services
to be offered, environment of the COM center, cost,
and availability of local maintenance.

--Personnel reouired will be dependent on equipment
selected and services offered.

--Pricing strategy should be geared to attract cus-
tomers and recover costs over the long run.

--Publicity is an important part of attracting cus-
tomers and can do much to overcome ignorance of the
technology and resistance to change.

--Classified data reaquires safeguards which include
additional time of personnel, development of pro-
cedures and clearances, and a safe.

--Internal information systems should be adequate to

monitor operation, establish pricing policies, and
identify inefficiencies.
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APPENDIX I APPENDIX 1

FOREWORD

The use of microforms in the recording and disseminaticn
of data and information is widespread in the Federal Government
znd the volume is steadily increasing, particularly for that infcr-
mation generated by computer. Therefore, thé uniformity of
Computer Output Microforms is essential in oxder to enhance the
exchange ard utilization of recorded information, and to provide
compatibility of processing and user eguipment. It is alsoc essen-
tial that the number of different Computer Output Microform
formats and reduction ratios be kept to a2 minimum 3in order to
reduce the variety of equipment required. The Computer Output
Microform Standards Group (TG-18) was formed by the Federal
Information Processing Standards Coordinating and Advisory
Committee (FIPSCAC) to staﬂd@:dize certain aspects of Computer
Output Microforms to meet Federal agency neeés. This standard

has been developed and issued for this purpose.
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Federal Intormation
Processing Standards Publication ___
1975

Anncuncing the Stardard For
Computer Output Micrcform Formats
and Reduction Ratios

Federal Information Processing Standards Publications are issued by

the National Bureau of Standards pursuant to the Federal Property and
Administrative Sarvices Act of 1949 as amended, Public Law 99-306

(79 Stat. 1127), Executive Order 11717 (38 FR 12315, dated tay 11, 1973),
and Part 6 of Title 15 CFR (Code of Federal Regulations).

Name of Standard. Computer Output Microform Formats and Reduction Rétios.

Category of Standard. Hardware Standard, Media.

Explanation. This standard specifies the image arrangement, size and
reduction ratios to be generated by Computer Output Microfilmers (CCM).

Approving Authority, Secretary of Commerce.

Maintenance‘Agency. Department of Commerce, National Bureau of Standards
(Institute for Computer Sciences and Technology).

Applicability. This standard is applicable to all computer output micro-
film systems generating information for conversion to microforms using
business-oriented fonts.

New COM Systems and Applications. The microform formats and associated
reduction ratios specified nerein are the only formats and reduction
ratios authorized for use within the Federal Government and are mandatory
for all new COM systems and appliications.
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Existing COM Systems and Applications. Users of existing COM systems
and applications are encouraged 1o comply with this standard. Systems
and applications rot in accordance with this standard shall be evaluated
periodically by heaas of departments or agencies and the merits of con-
verting to the standard weighed.

Specification. Federal Information Processing Standard __, Computer
Output Microform Formats and Reduction Ratios (affixed).

Implementation Schedule. A1l microforms produced by or for Faderal agencies
and equipment or services acguired after the date of this FIPS PUB must be
in conformance with the specifications contained herein. Exceptions to this
standard are made in the following cases:

a. For microforms, equipment, or services produced, procured, or on order,
prior to the date cf this FIPS PUB.

b. Where procurement actions are into the solicitation ohase (i.e.,
Requests for proposals or Invitations for Bids have been issued) on the
date of this rIFS PuUB.

Waiver Procedure, Heads of agencies may waive the provisions of the impie-
mentation schedule. Proposed waivers relating to the production or
procurement of non-conforming microforms will be coordinated in advance
with the National Bureau of Standards, Washington, D.C. 20234. They shouid
describe the nature of the waiver and set forth the reasons therefore.

Sixty days should be allowed for review and response by the National Bureau
of Standards. The waiver is not to be effective until a reply is receives
from the Naticnal Bureau of Standards; hcuwever, the final decision for tne
granting of a waiver is a responsibility of the agency head.

Where to Obtain Copies of the Standard.

a. Copies of this publication are available from the Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C. 20420
(SD Catalog Number C13.52:_ ).

b. Microfiche of this publication is available from the National

Technical Information Service, U.S. Department of Commerce, Springfield,
Virginia 22151. Refer to Report Number !BS-FIPS-rUB-__ and titie,
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Federal Information
Processing Standard __

1975

Specifications For
Computer Qutput iMicroform Formats
and Reduction Ratios

1. Name of Standard. Computer Output Microform Formats and Reduction
Ratios.

2, (Category of Standard. Hardware Standard, Media.

3. Explanation. This standard specifies the image arrangement, size and
reduction ratios to be generated by Computer Output Microfilmers (COM).

4, Specifications. This standard covers microform formats and reduction
ratios for Computer Output Microforms (COM) using business-oriented fonts,

4.1. The choice of microform formats and associated reduction ratio(s),
from among those specified herein, for use in a particular system or appli-
cation is not prescribed by this standard. These choices will be based

on user needs and developed from other criteria.

4.2, Authorized Formats and Effective Reduction Ratios.
a. 16mm roll film (24:1)
(1) Cine mode (IA)
(2) Comic mode (IB)

b.” 105mm X 148mm microfiche
(1) 63 frame (7 rows X 9 columns) 24:1
(2) 98 frame (7 rows X 14 columns) 24:1
. (3) 270 frame (15 rows X 18 columns) 48:1
(4) 420 frame (15 rows X 28 columns) 48:1
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4.3. REQUIREMENTS \— L N i

a. LEGIBILITY. All characters must be recorded so they
are readable by the user. This means that the guality of the
master recordings must be sufficiently high to allow for the
normal image degradation that results when making subseguent
generation copies for the end user. Typically, there is about
a 10% loss in the ability to duplicate very_blosely spaced
points for each subsequent generation. The images of the
smallest characters should measure at least 0.05 mm in height
on the original microform. This represents a character height
at an effective magnification of 24X of approximately 1.2mm
and at 48X of approximately 2.40mm.

b." ROLL FIILM, See Formats 1 and 2.

c. MICROFICHE. See Formats 3 throuch 6.

{1) PAGINATION. Either vertical or horizontal pagi-
nation will be used in the creation of microfiche. When the micro-
fiche is oriented so that the designated header area is upright
and righ£ reading, the first data frame will be placed in the
left most position of the row immediately below the header.

(a) VERTICAL PAGINATION. Frames following the

first data frame will appear in sequence from top to bottom
through the rows and from left to right through the columns.

(b) HORIZONTAL PAGINATION. Frames following

the first data frame will appear in sequence from left to right
through the row and from too to bottom throuch the columms.
(c) IDENTIFTICATTON. When used, identification

of the method of pagination will be through use of an arrow
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placed in the header areah- Wertical Pagination will be desig-
nated by an arrow pointed downwards (.L). Horizontal pagination
will be designated by an arrow pointing to the right (=¥).

{2) IDENTIFICATION OF SENSITIZED riiM SIDE.

(a) SILVER ORIGINAL. When the microfiche is

held so that the header is upright and right reading, the
sensitized (emulsion) side will be away from the observer.

{(b) PRE-CUT STOCK OR DUPLICATES. The sensitized

side shall be identified by one of the following methods.

1 Method A--When a sheet of raw film or a
duplicate microfiche is held with the long sides in a vertical
nosition and either the notch or +he corner cut is in *he upper
right hand corner, the sensitized side will be towards the
observer as specified in American National Standard, PH1.10-1962,

Designation of Emulsion Side of Photographic¢ Sheet Film.

2 Method B--When a sheet of raw film or a
duplicate microfiche is held with the long sides‘}n a horizontal
position and the notch is in the lower right corner or the corner
cut is in the upper left corner, the sensitized side is towaxds
the observer.

{c} IDENTIFICATION TECHNIQUES.

1 Corner Cutting--To identify the sensitized
side of a microfiche, a corner cut may be placed in the upper
left corner of the header area when the sensitized side is facin
the observer and the header is at the top. The cut shall extend
a nominal émm along tre iong ulmension (cop) and a nominal Smn

along the short dimension (left side) of the microfiche.
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2 Notchiné--In lieu of a corfier cut, a notch

may be placed along the right short dimension (side) near the
bottom, when the sensitized side is facing the observer and the
header area is at the top. The notch may be of any shape but
shall not penetrate more than 1.6mm inward from the edge.

(3) HEADER AREA. The header area constitutes the
top of the microfiche. The minimum area reserved for the header
shall be used only for header and identification purposes on all
microfiche and shall not be used for microimages. If additional
.header space is required, the area dedicated to the next entire
row or rows of images shall be used. When this option is utili?ed,
row identification shall remain unchanged. All header characters
shall be upright and right reading, and at least 2mm in height.
All characters shall be readable without magnification. The
minimum areas reserved for the header are indicated in the figures
for the microfiche formats by shading.

{4) FRAME IDENTIFICATION. When coordinates are used

to identify the location of images, alphabetic characters shall
be used to identify rows. Starting at the top left corner,

under the minimum header area, the first row of microimages
shall be A, the next B, the next C, and so on. Columns shall
be identified numerically. Starting at the left, the first
column shall be 1, the second 2, and so on.

. (5) EHEE{. If an index to the microfiche is to be
provided, the placement of the last microimage of the index shall

be in the bottom rig.c corner Jra.. .I tiie grid area,
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{(6) ‘TRAILER-IDENTIFICATION. vhen traHLr microfiche

are used, each microfiche in the set, including the first one,
should be sequentially identified. This information shall appear
in the right-most portion of the header area.

(7) CUT MARK. A cut mark will be provided for auto-
matic cutting of 105mm roll film into microfiche. This cut mark
shall be 3.0mm X 3.0mm square and the center of the square shall
be located 32mm ¥ 0.2mm along the bottom edge from the reference
corner of each microfiche area.

(8) SQUARENESS. Each side of the microfiche shall be
perpendicular to the bottom (reference) edge within % 0.13mm for
each 25mm of height of the microfiche. The total deviation of
the side edges from the perpendicular to the bottom (reference
edge) shall not cause the length of the top edge of the micro-
fiche to exceed 148mm plus 0.0mm, minus 1.0mm.

(9) EDGE STRAIGHTNESS. Each of the four edges of a

microfiche shall be capable of falling between two straight

parallel lines 0.25mm apart.

(10) CURL AND BOW. The curl or bow of a sheet of
microfiche, when'placed convex side down on a flat surface for
at least six hours in a 709F., 50% relative humidity atmosphere,
shall have no part of the microfiche more than 6.35mm above the

surface. (See ANSI Standard PH1.29-1971, Methods for Determining

Curl of Photographic Film.

{(11) CORNER ROUNDING. Where corner rounding is
employed, the process sk .11l 27 remove atv -3 corner more *han

3mm of either of the two sides which form the corner.
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5. DEFINITIONS. Definitions needed for clarification of this
standard are given in this section.

Application

Any use of COl that satisfies particular information require-
ments.

Cine (motion picture) oriented images (IA orientation)

Jargon used with intent to reference images oriented on micre-

£ilm as follows, otherwise known as IA orientation.

ABC
5 N}

column

& vertical series of microimages on a micfbfiche.

coM
Computer Output Microform: Any microform containing images
generated by a recorder, and duplicates thereof.

Comic strip oriented images (IB orientation)

Jargon used with intent to reference images oriented on nicro-

film as follows, otherwise known as IB orientation.

A 1l 1an

Cut Mark

A mark added to film to permit automatic cutting of microfiche
from a roll of film.

Fdrmat
A dimensioned layout containing requirements for size, arrange-

ment and Orientatiul Vi WACLOaw= geo Lpo.l ¢ microform.
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Fr-aie
The *+~+a! sr-2 ll-w~ated fcr expcsure, regardless of whether
or not this area 215 f:illed by the document or data image.

Headetr

Information, which is readable without magnification, placed
at the top of a microfiche.
Microfiche
A sheet of film containing multiple microimages in a grid
pattern. ;

Microfilm

(1) A high resolution film containing an image or images
greatly reduced in size from the original.
(2) To_record microimages on film.
Microform
A generic term for any form containing microimages.
Microimage
A unit of information, such as a page of text or a drawing,
too small to be read without magnification.

Micrographics

The science, art and tecbnology of document and information
miniaturization and associated microfcrm systems.

Notch
Used to identify the sensitized side of a piece of photo-

graphic film,
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A measure of the numb f timeés a given linear dimension of
a similar conventional document would be reduced to egqual the

size of the COM generated microimage.

Row

A horizontal series of microimages on microfiche.

nsitized Side

The side of the microform coated with a pﬁotosensitive material.

Specification

A document which describes the essential and technical require-
ments for items, materials and services including procedures

by which it will be determined that the requirements have been

met.

standard

A document that establishes engineering and technical limitations
and applications for items, materials, processes, methods,

designs and engineering practices.

System

(1) All the hardware, software, microforms, etc. employed from

production through utilization.
(2) An assembly of elements used to fulfill an application
requirement.

5. DIMENSIONING. The dimensions used in this standard are

expressed in the metric system (SI), all dimensions shown being

in millimeters. See FIPS Pub 34, ANSI Metric Practice Guide

Z2210.1 (\ASTM E380-72,.
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FORMAT 1. 16mm Roll Microfilm 24:1

‘0.51 Min. Reserved non-image area

K 1 y
15.95 2{0.03 14,90 Max. Reserved image area
| o
! i
r0.51
Reserved non-image area
CINE MODE (IA)}
3
COMIC MODE (IB)
!
ABC ABC ABC ABC
_

V. Effective reduction Z4:1.
2. Dimensions in m1limeters.
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FORMAT 2. 16mm Roll Microrilm, Document Mark (Blip), 24:1

Leading end
of £film Reserved non-imege area 0.51 Min.l

] |
| 1
15.95 = 0.03 13.28

l‘L) | 4

ATTTTTVTTTPII AT PRI TR RRARRNANAN

1-2.16 From reference edge of film Reference edge
reserved for coding
be 8.47-&) le-11.22_g} le 13.97 o
oy Ty T
'
12.64|, TEXT '—f 5.0 |1 :T R |t
- i 1 - i [ . ] i
| AREA j.zz | ) Eg " 6.47 11.64 11 men 1222
] t 3 ) )
L )

_LL_-___si _l_i_______

4
b 9.0 —] j— 11,64 o] f— 14.82 —of

COMIC MODE (IB) CINE MODE (IA) COMIC MODE (IB)
Fig. 1 Fig. 2 Pig. 3

i

1. Effective reduction 24:1.

2. Dimensions in millimeters.

3. The text area shown in figure 1 and 2 represents the data placed on a
216.0mm x 273.4mm (8.5 x 11 in) page (tyoically 64 lines of 80
characters).

4. The text area shown in figure 3 represents the data placed on a
355.6mm x 279.4mm (14 x 11 in) page (typically 64 lines of 132
characters).
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FORMAT 3. Microfiche 63 Frame (7 Rows X 9 Columns) 24:1

shown on this drawing the sensitized side is

148 1980
8? L 14—4.01‘05 ;
100 2= 77 7777, 7 YT s 77 ]
T =T
/ // /7’2//7*"'/’7%////7///%/(//%2'/C',///;/é I-?ADER AREA ///% /////////////////// / 10
67 50 - LU L2 I L
A
76.00 1 ——r
8
62.50 ¢~
C
60.00 1~ 105 239
D
37.50
E
25.00 1+
E —tefle—18
[
1250 4+ Notch
G index ;
BT T am[ s & % |6 7 8 | 85
T 1 ! T T T 1 T ;
/le 8 Js8 8 8 8 8 2 8 8 Lo
cR;:zr‘:nce 8 2 " < ] IN 2 § 5 g
32010-2 — Cutmark 3.0x 3.0
1. Effective Reduction 24X.
2. Dimensions in millimeters. fo 13.97
3. Grid lines shown do not appear on micrefiche. T r ----- bl T
4, With the notch and corner cut in the positions 11.64 ! TEXT
* t AREA 11.22

facing the cbserver.
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FORMAT 4. Microfiche 98 Frame (7 Rows X 14 Columns) 2431

18 108
fQpner — l.—a.o'_ros '
100 2= T T T, =3
/, 2 ’/Ilr'/ /"- 5 J, “,," I, 11111 // /)
s |
g7.50 -1 . D ) i
A
75.00 -
B
6250
C
50.00 -1~ 05 1338
D
3750
E
25.00 -1-
P -"*Iﬁﬂ—l.s
‘—l
12.50 Notch
G Index
0000 T Im 4.5 [ 8 1 7 i 818 ey :
3 i 18 2
é T é T + *1' lr ‘Jl % - % IL1 JT—1311 141L
/g 8 g8J8 8 8 8 8 8 8 8 8 8 g 8 Liows
giinee 8 = & ® <« 1B 2 g g 8 § g g ?_7 §
32082280l (0 mark 302 30
- 1. Effective Reduction 24X. ' ln- 8.47 ~’f
2. Dimensions in millimeters. T S ———
i
3. Grid lires shown do not appear on microfiche. : ) -r
11.64 TEXT
. W hy t d r t! !
4, With the notch and corner cut in the positions | AREA ; 11.22
shown on this dpawing the sensitized side is I ' . _1
]
facing the cbserver. l-—- — _il
8.0

The text area shown represents the data placed on a
) 216.0mm x 279.0mm (8.5 x 11 in) page (typically 6
lines of 80 cheracters).
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FORMAT 5. Microfiche 270 Frame (15 Rows X 18 Columns) 48:1
e 193
gogmer ] l.—A.o:o.s ;
100 A
w1 S === T | Y
8150-f
8
81.25 ~
o
76.00 -
D
68.75 —+
E
6250 —+
F
5625-3
50.00 + 105 + 3.9
43.75 --l-:
37.50 -
J
31.25
K
25.00 —-L
18.76 — e
M [
12.50 —T\J Notch
06.25 —1—
0 e |}
00.00 112 3 1 51617 1819 11011111213 1141571631718
"+—'_+—_-+—"'+—:nl 1T 1 | A A L A R S N A
/S:Balsasasﬁsasasasﬁ.s Laosas
Refererce |8 5 2 %5 8 ¢ 3 8§ 8 R 8 8 8 8 2 % - 8
Cotner t0.2 - T T -7
t— 320 Cutmark 3.0x 3.0
1. Effective Reduction 48X. |.. 6.99 ‘!
2. Dimensions in millimeters. T ey .f.
3. Grid lines shown do not appear on microfiche. 5.82 .  TEXT :
4. With the notch and corner cut in the positions ' AREA : 5.61
shown on this drawing the sensitized side is J- ;___ o __" j_
facing the -cbserver. ""— 7.41 _“

The text area shown represents the data placed on &
355.6mm x 279.bmm (1% x 11 in) page (typically 6k

lines of 132 characters).
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FORMAT 6. Microfiche 420 Frame (15 Rows X 28 Columns) 4811
143 *920
&{r\erl — |¢—4.0:o.5
wars LTI, oo ses, [T
a7.so—f
8
81.25 -+
76.00 A°
o
68.75 -~
62.50 ©
el L;
56.25 -+
£0.00 1° 106 *892
4375 M
37.50 A
J
.25 -
K
25.00 J-L
18.75 -} s
M B
1250 —?\l Noteh
16.25 -
(o] Index }
00.00 == 17\ 31415 (7 7| B 18 [I0[11(1213114(15)16(17 181181201211 22)23(241 25126/ 27,28|
T T 17 1 1 1 ) ] L ) i 070 ] ] | 1 1 1 L} { ] i ]
£22232828/388823383888888388888888888¢8  Laotes
Reference 839-"—’8383333@832&3383839E8283‘3
Cormr - v = e e =
L—— szoled

Cutmark 3.0x 3.0

1. Effective Reduction 48X,
2. Dimensions in millimeters.
3, Grid lines shown do not appear on microfiche.

4. With the notch and corner cut in the positions
shown on this drawing the sensitized side 1is

facing the cbserver.

The text area shown represents the data placed on a
216.0om x 279.kmm  (B.5 x 11 in) page (typically 64

lines of 80 characters).
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FEDERAL GOVERNMENT INTEREST IN COM

The Comptroller General of the United States has
expressed keen interest in the progress and trend of
development of Federal agencies using COM. He recently
suggested that the Executive Branch OMB, GSA, and the
Federal agencies in the Norfolk area join with GAO in a
study to determine efficient methods for acquiring and using
COM technology. As part of this effort a pilot COM Service
Center has been established in the Norfolk area and is
managed and operated by the Navy Publications and Printing
Service Office (NPPSO), Southeast Division, Fifth Naval
District.

COM SERVICE CENTER
OPERATED BY
NAYY PUBLICATIONS AND PRINTING SERVICE OFFICE

The NPPSO COM Service Center is located on the 6th
floor of Building 143, Naval Supply Center, Naval Station,
Norfolk, Virginia, The services are available to all Federal
Government agencies located in the Norfolk area. Potential
customer activities are provided with a software package,
designed for their type of data processing equipment, to
insure compatability with the service center COM equipment.
Computer tapes programmed by activity data processing
personnel to meet the input specification of the micromation
recorder are furnished to the COM Service Center. Presently
installed COM equipment generates 105mm microfiche and
16mm microfilm. In accordance with the DOD Mini-Cats
Program, 24X and 48X microfiche reductions are offered. The
cost of microfiche master copies (silver) is presently $4.00
each, and duplicate copies are only seven and one-half cents
each. DD Form 282 and 5ND NPPSO Form 5603/36 should
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be utilized for ordering COM service. DD Form 282 is available
as a supply item. An initial supply of this form and copies of
5ND NPPSO Form 5603/36 may be obtained at the COM
Service Center.

BACKGROUND

Microform is a generic term for any form, either film
or paper, which contains microimages. Basically, there are
several types of microforms currently in use. Microfiche is
3 more recent development in microform and is rapidly be-
coming a standard medium for microimaging. Microfiche is
a sheet of microfilm recording multiple microimages in a grid
pattern. Microfiche film is approximately 6 x 4 inches in size.
The principal application for microfiche is in the reproducing
of multi-page documents such as catalogs, reports, and
technical publications. The latest technique used to generate
microfiche is 2 machine system for translating computer
generated tape information into human readable form and
recording it on film in a microimage format. This system is
known as computer-output-microfilm or simply as COM.

Utilization of microfiche drastically reduces handling,
distribution, and storage space requirements — smaller, lighter
microfiche are obviously easier to handle than large books or
computer reporfs. Shipping, mailing and other distribution
costs are a fraction of those for paper output.

Duplicate copies can be distributed easily by air mail
instead of surface transportation. Most important is the fact
that page changes are no longer necessary as corrections
can be quickly distributed on new fiche. Instead of requiring
everyone on the distribution list to insert new pages, the low
cost and flexibility of COM permits the originator to update
the ADP tape and centrally reproduce microfiche copies of
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the publicazion. Subsequr-ix a revised micrefiche is distrib-
1

uted o the user who has . nly to replace the ol -1 re 1microfict..
with the revised one.

The merger of ADP equipment with microfilm equip-
ment offers distinct opportunities for other advantages:

e COM printing and processing is much faster than
ADP printing to hard copy.

e Forms can be overprinted with data simultaneously.
e Graphic capability with certain COM units.

e Reduced cost of supplies and material.

¢ Weight of information is significantly reduced.

e Microfilm does not require decollating, bursting, or
binding.

e Users of data now have immediate “fingertip” access
to information without the requirement for bulky, difficult to
manage, hard copy files.

e COM vprovides a computer generated index or re-
trieval coding svstem directly onto the film as created, elimi-
nating the requirement for drawn-out manual search activities.
If necessary, a printed copyv can be produced. ’

e Original silver microfiche generated by computer
tapes is of archival quality and is available immediately for
the generation of additional duplicates.

o There is no longer the requirement for an additional
line printer run simply to provide one additional printout copy.

e After conversion of large data files to a microfiche
format, data processors are free to use line printers for other
applications.

65



APPENDIX III APPENDIX IIX

STANDARD AND TEST OVERLAY FORM SLIDES

STANDARD LINE SLIDES

Three standard line slides are available for COM users
to aid in locating information in column or tabular data when
no custom form overlay slide is used. Slides contain horizontal
lines either every two print lines (SL-2), every three print lines
(SL-3), or every six print lines (SL-6) from the top to the
bottom of the normal 64 line format. In addition the slides have
a border line around the 132 x 64 print position matrix.

CUSTOM DESIGN OVERLAYS

Form overlays can be designed for specific application.
Cost of overlays are approximately $65.00 plus $20.00 per hour
preparation time. NPPSO will assist the customer activity in
locating procurement sources.

PRECISION CHARACTER POSITION OVERLAY GRID

Transparent overlay grids are provided for use by COM
manufacturers and COM users to aid in specifying the column
and row print positions of characters, lines, and headings that
are to appear on form slides. Overlay grids contain the 132 x 64
character position format at the original form scale on 14” x
17" film. Every print column and row is numbered.
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COM EQUIPMENT LOCATED

STROMBERG DATAGRAPHIX
MODEL 4360 MICROMATION RECORDER

Accepts computer generated data directly from a mag-
netic tape drive and translates it to alphanumerics at a rate
of up to 60,000 characters per second.

Readable text is produced at speeds exceeding 15,000
lines a minute. These are standard computer pages of 132
characters a line and 64 lines to the page.

Qutput — 16mm roll film, also 105mm microfiche re-
ductions at 24X or 48X.

Input — 7 or 9 track tape— 556, 800 or 1600 BPI
(Bits Per Inch).

Character Font: Sans Serif — 75 characters of which
64 are selectable at one
time.

QOutput is in a computer page format.
Forms Projector — Has form overlay capability.

At 48X — Approximately 270 computer pages per
Fiche.
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IN NPPSO SERVICE CENTER

WS! MINI-CAT FICHE READER

KODAK VERSAMAT FILM PROCESSOR
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FOR GENERAL INFORMATION CONTACT:

Mr. L. G. Hudson, Director, Navy Publications and
Printing Service Office, Southeast Division, Fifth Naval
District, Building K-BB, Naval Station, Norfolk, Virginia
23511, Area Code 804, 444-7068, Autovon 690-7068.

COM SERVICE CENTER LOCATION

COM Service Center — % NPPSO Service Center, 6th
Floor, Building 143, Naval Station, Norfolk, Virginia 23511,
Area Code 804, 444-3247 or 444-4930. (Messrs: R. L. Snowden
or P. T. Hodges.)

PRESENT HOURS OF OPERATION

0600-1630, Monday thru Friday.

PRESENTLY INSTALLED EQUIPMENT

Stromberg-Datagraphix Model 4360 COM Unit.
Kodak Model 75 Versamat Film Processor.
Bruning Model OP 40/80 Microfiche Duplicator/Collator.

Reviewed apd Approved Oc:o/ber, ljﬂ 7"'/

Director, Navy €dblications and Printing
Service Office, Southeastern Division, Norfolk, Va.
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MICROFICHE MASTER LISTING
SND NPPSO 5600/35 (Rev. 9-74)
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COM 4360 DATAGRAPHIC MASTER FILE RECORD
5ND NPPSO 5600/19

DATE
ACTIVITY
TITLE OF PROGRAM -
PROGRAM | O. NUMBER T 7 " Tno oFf reeLs TOTAL NG. OF FICHE
NUMBER DUP PER FICHE COLLATE INSETS
T YES " No
MACHINE SET UP
TRACT (Code Plug) 9 TRACT
-
[]7 TRACT BUSINESS [(J7 TRACT scmmmc“«“{; 9 TRACT BUSINESS [ _JgciENTIFIC

BPJ

[15s6 [Jeo00 T "1s00

[S—
SIZE OF FILM

[ 16MM []105mm
REDUCTION
[ )24x [ 4ex [ oTHER

FORM SLIDE NO FOR t05MM

FOR INFORMATION CALL {Name & Tei. No.)

HISTORY NOTES
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COMPUTER OUTPUT MICROFILM (COM) MONTHLY PRODUCTION RECORD

SND NPPSO 5600 720 (Rev. 2,775)

APPENDIX IV

JAN FEB MAR APR MAY JUN
CUSTOMER COST CENTER | COST CENTER | COST CENTER | COST CENTER | COST CENTER | COST CENTER
PROGRAM NO. UNITS UNITS UNITS UNITS UNITS UNITS
540 | 543 | sas | sa0 | 543 | saa | 540 ! sa3 | sas | 540 | S43 | s44 | sé0 | 543 | S44 | S40 { 543 | 544
NSC 100

)
PHIL. NAVSHI® 700

NNSY 701

DAM NECK 702

LANGLEY AFB 703

TOTAL UNITS

COST PROCESS 540
REVENUE

COST PROCESS 543
REVENUE

COST PROCESS 544
REVENUE

TOTAL REVENUE

DIRECT PROCESS
LABOR COSTS

DIRECT MATERIAL
COSTS

EQUIPMENT
RENTAL COSTS

AMORTIZATION
OF EQUIPMENT

SUPERVISORY
COSTS

OVERHEAD COSTS

TOTAL COSTS

OPERATING
GAIN/LOSS

HOURS EARNED
CP 540

HOURS EARNED
CP 543

HOURS EARNED
CP 544

TOTAL DIRECT
PROCESS HRS.

TOTAL
SUPVY'Y HRS.

CC 54
EFFICIENCY
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COMPUTER OUTPUT MICROFILM (COM) MONTHLY PRODUCTION RECORD
55D NPPYO 5602 7C Rev. 2 75°

T e Tl D Aui- »ER Sef PR OcT] way o/ W Dec
CUSTOMER COST CENTER | COST CENTER | COST CENTER | COST CENTER | COST CENTER | COST CENT
PROGRAM NO. UNITS UNITS UNITS UNITS UNITS UNITS £k

540 543 544 5S40 543 544 540 543 S44 540 543 584 | S&0 543 544 840 { S42 544

NSC 100

]
¢« PHIL.NAVSHIP 700

NNSY 701

‘DAM NECK 102

LANGLEY AFB 703

TQTAL UNITS

COST PROCESS 540
REVENUE

COST PROCESS 543
REVENUE

COST PROCESS 544
REVENUE

TOTAL REVENUE

DIRECT PROCESS
LABOR COSTS

DIRECT MATERIAL
COSTS

EQUIPMENT
RENTAL COSTS

AMORTIZATION
OF EQUIPMENT

SUPERVISORY
COSTS

OVERHEAD COSTS

TOTAL COSTS

OPERATING
GAIN/LOSS

HOURS EARNED
CP 540

HOURS EARNED
CP 543

HOURS EARNED
CP 544

TOTAL DIRECTY
PROCESS HRS.

TOTAL
SUPV'Y HRS.

CC 54
EF FICIENCY
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LIST OF
REFERENCE RATELIAL

I. FEDERAL REGULATIONS

Micrcfilming - Federal Property Management Regulations
(FPMR) Subpart 101-11.5.

Micropublishing ~ Gocvernment Printing and Binding
Regulaiicons Ho. Z23.

Federal standards - FIPS Task Group 18. (See Appendix I.)
Sherina of Federal resources - FPMR Subpart 101.32.2.

Use of commercial versus in~house facilities - Office
of Management and Budget {(OMB) Circular A-76.

Procurement requirements - FPMR Subpart 101-32.4.

II. BOOKS ON COM

Gildenberg, R. F., Computer OQutput Microfilm Systems,

Tos Anqgeles, Cz2liferrnia: Melvill Puklishing Company, 1974.

— e e e e o e . Rl e e e e . s . e e e e et i st ke e, e cre s

Association, Bethesda, Maryland, 1975.
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General of the United States, November 26, 1974.
DDC-TR-73-1, 1973
III. MAGAZINE ARTICLES

Iveson, Kenneth, "Trout Ficheing in America", Computer
Decisions, June 1975.
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